By comparing the electron density variations in the F2 region during the night at Kokubunji and Yamagawa it has been made clear that, if we assume a linear law of electron disappearance
Introduction
In a previous report(l) we made an analysis of the electron density variations during the night at Kokubunji and at Washington and revealed that electrons disappear more probably according to a linear law rather than a quadratic one. We have now made a further study along the same line by comparing the electron density variations in the F2 region during the night at two sites separated not very far from each other, namely at Kokubunji (3542.4'N, 139 29.3'E) and at Yamagawa.
(31 12.5' N, 130 37.7' E), and the conclusion of the previous paper has again been confirmed. As a by-product we have also obtained a result that the upper atmospheric temperature above Yamagawa is probably somewhat higher than that above Kokubunji.
Method
The electron density variation during the night is governed by the following equation, if we adopt the linear law of electron disappearance:
where 'N is the electron density, t is the time, Bo is the attachment coefficient multiplied by the density, at a standard height z0, of atoms and molecules to which electrons attach themselves, znz is the height of the level considered, H is the local scale height and T is the absolute temperature.
In the following we shall take the maximum electron density of the F2 region as N and Jp, as zm. Writing down Eq.
(1) for Kokubunji and Yamagawa and taking the differences of the both sides, we pbtain NBo(----Bozo(---)+const., (2) where we have assumed that the relative temperature variation is the same at both sites (in this case, const. =0) or the temperature decrease is exponential, and where the letters with subscripts I and 2 denote the quantities at Kokubunji and Yamagawa, respectively; Bo is also assumed to be the same at the both stations. Now, if the difference between H1 and H2 is not large compared with H1 and H2 themselves we can replace H1 and H2 with their average value H in Eq. (2) to a very rough approximation and obtain d4lnN =BOdzz+const.,
4z=zn2--zz1,
dlnN=lnN2-lnN1.
Eq. (3) shows that there should be a linear relation between d d In N and d if time variation of H (or H1 and H2) is neglected. This is roughly the case as will be described in the next section, which seems to indicate that the method of analysis here adopted is not very unreasonable.
On the other hand, if electrons disappear by recombination, we shall be led to the following equation by a similar analysis:
dN=N2-N1,
where a is the recombination coefficient which is assumed not to change markedly with height, as may be expected on theoretical grounds. But Eq. (6) (6). So an examination was made of this relation, and an example of its results is shown in Fig. 3 (February, 1949) . We can see from the figure that the points are scattering more widely than in the corresponding Fig. 1 (b) . But, what is more important, the correlation, if existing at all, is rather positive than negative, which contradicts the expectation from Eq. (6). 
